Introduction
Surgery of skull base tumors still poses some challenges owing to the difficult anatomy and intimate association with the cranial nerves. Postoperative cranial nerve palsy in the skull base surgery remains a significant clinical problem although various monitoring techniques have been used routinely.
Facial nerve function is currently monitored during surgery using various electrophysiological methods. Among many electrophysiological monitorings for the facial nerve, transcranial motor evoked potential (MEP) for the facial nerve (facial MEP) has been recently recognized as a safe and valuable quantitative method for monitoring the inherent variability of facial nerve function. [1] [2] [3] [4] It has been difficult to measure MEP of the facial nerve compared to that of the extremities. Because stimulation point of the skull is near to the recording point of the face, high frequency multi-pulse transcranial stimulation will affect the facial electromyogram (EMG), which will cause difficulty in reading the MEP wave. [1] [2] [3] To decrease the current spread effect, a cranial peg-screw electrode and a "threshold level" stimulation method which have already been utilized to monitor intraoperative transcranial MEP were adopted for convenient measuring and monitoring of the facial MEP. [5] [6] [7] Our methods and results of faical MEP monitoring and its correlation with postoperative facial function are reported. MEP monitoring technique MEB 2216 (Nihonkohden Co. Ltd., Tokyo, Japan) was used as an electrophysiological device. After induction of general anesthesia, the scalp corkscrew electrodes were placed at C3' and C4' which were 7 cm lateral from the midline on the line between Cz' (2 cm caudal from Cz) and midpoint of the zygomatic arch. The cranial peg-screw electrode was placed at the midpoint on the line mentioned above, and between C3' or C4' in the contralateral side and the imaginary sylvian fissure which is lined from the external angle of eyelid to 6 cm above the external auditory canal (Figure 1 and 2 and bilateral Abductor Pollicis Brevis (APB). Signals were amplified and filtered (20-2,000 Hz) before display.
General anesthesia was introduced by injection of a short-acting barbiturate or propofol and neuromuscular blocking agent to intubate the subject. Inhalational agents and neuromuscular blockade was avoided after intubation. The anesthesia was maintained by constant infusion of propofol (100-300 mg/kg/min).
Narcosis (e.g., fentanyl, remifentanil) was also delivered by either constant infusion or intermittent bolus. In most cases, nitrous oxide (-50 %) was also given.
"Threshold-level" stimulation method was attempted to monitor the facial MEPs.
This method has been proposed by Blair Calancie et. al. 5, 6 A threshold response was any evoked muscle response that exceeded about 20 μV in peak-to-peak
amplitude, and which had appropriate response latency (e.g., latency to o. oris was about 15-20 mS and latency to APB was about 20-25 mS). To evaluate whether the response was evoked by the motor pathway, disappearance of the response was confirmed by the times of pulse stimulus train decreased in the same electric intensity ( Figure 3 ). Baseline thresholds were established for all muscle groups being monitored, and determined at multiple times throughout the surgical procedure. The stimulus intensity was limited below 100 mA. The surgeon was notified whenever the "threshold-level" of facial MEP changed even "threshold-level" of the MEP of APB was equal.
Other electrophysiological monitorings were also applied. All the patients well tolerated and had a good postoperative course. There were no complications associated with surgical procedures such as CSF leakage, brain injury, intracranial hemorrhage, and wound infection.
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Intraoperative facial MEP was monitored by a "threshold level" method in 26
patients. In the initial 3 patients, facial MEP was unable to be recorded due to technical failure. The changing pattern of facial MEP was divided in three groups; unchanged group, worsened-but-measurable (less than 100 mA) group, and severely worsened and un-measurable (over 100 mA) group. Correlation between intraoperative facial MEP findings and postoperative facial function was analysed in 23 cases; remaining 3 patients, as they had facial palsy preoperatively, were excluded. Postoperative facial function was graded clinically using the House-Brackmann (H&B) grading system. 9 The facial function was examined at discharge and at least 6 months after operation. At discharge, 7 patients had H&B grade I facial palsy, 9 had grade II, 4 had grade III, and 2 had grade IV and V palsy, respectively. Mean follow-up period was 17 months. At follow-up, 19
patients had H&B grade I palsy, 2 had grade II, and 2 had grade IV and V palsy, respectively. Grade II facial palsy at discharge disappeared in all 9 patients.
Two patients of grade III facial palsy at discharge remained grade II facial palsy after at least 6 months of follow-up.
Results
There were no complications associated with the placement of the electrodes T. Goto et al. can reduce the condenser effect of the skin, therefore reduces the current intensity.
The peg-screw electrode can be placed just above the primary motor area of the face due to less contraction of the temporalis muscle. It means that the effect of current spread decreases.
MEP is monitored by the final-baseline ratio of amplitude in many institutes.
On the other hand, "threshold level" stimulation method is another approach to 
